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(54) NEGATIVE PRESSURE HEAD SLIDER 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
pressure head slider having high floating stability and roll 
rigidity. 

SOLUTION: The negative pressure head slider 14 has 
one line of a first air bearing surface 24 which is formed 
on a floating surface 19 of a slider body and extends in a 
slider transverse direction on the upstream side of the 
slider body and a pair of second air bearing surfaces 25a 
and 25b which are formed on the floating surface 19 
apart from this first air bearing surface 24 and are 
arrayed in the slider transverse direction across a flow 
passages 22 of an air current held therebetween on the 
downstream side of the slider body. Since the slider is 
supported at two points in the slider transverse direction 
on the downstream side where a gap 28 of a head 
element is arranged and, therefore, the high roll rigidity is 
obtained. The large negative pressure is formed by the 
cooperation of a front rail 21 and side rails 29. 
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1 3£^ttS(t® t , i torn 1 SmWSftffi*^ -o^Si LX 

[ mmm 2 ] m^m 1 ^zt^mcons^ 9 ^iz 

h U ->'KO]I±®{cj^fig§ it's i t Sr^'fiSi: -r mffi 

f f SSfl 3 ] if 31^11 2 (ciemli(7):tE-v •■/ K x 7 iS^Ci 
fcV^T, B5iElll^ia^(t®{±K^tcJ;-^THijid7 0 

y h u-fi-<m±mztm^ix& c t 

SJtffitT-'-fXi^Bt cotl^M ^ mil ^ it ^ ••/ 

tit*3S5] iS^2. 3*!^v:{i4lc:iei8c7)fiff's.>y 

F-^5-^y(cfci,%r, mite^2S»WSlt3B(i> 
T^imX'mim±m',zm^^ KX ^?)S<7)?jS3iS§ rat::}* 
^T';^ 9 yiiM:^(6](cie?(j ^ ix^ 1 jitco 'j r u—^kt)]! 

fcv^T. B?fie^2^iiijSftB{4Siit j:-?Tm[iai;r 

[fS5R^7 ] 5 1 /cti 6 {=IESJ<7)ftff's .y FX 

Cfi*3i8] »«II5-7ov^•m*Hcfe^iccomE'^ 

•y H;^7-Yrtcfev^T. flijK??±fflt:ffM?ii-C, file 

[is*JS9 ] i»^8(:iett«oftE'>^-y \^xy-( nz 

iiv^T, frie-t-f vu-iv<r)Xy ^ ymrH^(nw^i±. 

[ 1 0 ] f9^)?)I at.fz\±9 i<ztim<^%K'^ -y H 

h i^-)\^i}mt^%m.t:mmfim^zm< rmiim^ 



[ ii^ig 11] if ^ 1 0 t;iaticc7);Ri±^ y F X 5 

:J^tcj3l>T, Buie^2 3^Wg{tffi(50^-<p, ^ /Ffg^ 

**a»^a>tit-&-:^r<55ig23^«Sft®{i, ffi:^ioig2 
[ i«*js 12] if jt^^ 1 1 tcietuomi±-s -y f a 5 

y\,zii\,^X, H5ie-:6-<?)IB2^«W^{t®{i. miifST 
[ if 1 3 ] If ^iB 1 1 Ccf etK(7)ft ^E'v 'y F :^ 5 

iefi!2:frco^ 2 ^%m%i.m<^}LmMX'x =7 ^ ymfi^vz 
^t^it^*#iti:-r-s.mffi'v.y FA7-f ^. 

[If *IR 1 4 ] IfsRJl 1 3 (CiaiKi^mffi'V «y F X 7 
rtciav^T, Bi)ie-:^cO|g2SmM}S(tB(B)T-<i, Huie 

t^'wm.b-fh^s.'^-vYxy^y^ 

[|f*iH 1 5 ] ifs^JS 1 3 1 4 CieUJOftE^ 
•y FX9-<:^^t:feV^T, mrie-:^<?3lg 2 ^^TO^StBSl!) 

ffi<30iag*<pSE$^l|, i t S:!»1ti:-r&ftff'v«y FX7 

[ if ^Ji 1 6 ] if^Ji 13. 1 4 ^ Ttti 1 5 i,zie.m(r> 
nK^-yh'xy^yi,zii\>^x. mu-fT<7>m 2 s» 

[ if 17] Xy^ y^Wo^'^lM^-zmi^ 5 tiT . 

X 7 y^^cr>i.m%x'x y ^ ymi\^^,zmfi> 1 men 

% 1 ?£a\!MSftffi i: . Z. <r>m 1 S^M^ftffi*^ ^^J-Sf L- 

(Ttmmn'kmizmA-x'xy-iym-H^^tizw.m^ti.h m 
[^HflcoifSH^IIiHj] 

[000 1] 

■y YXy-i yizm-th. 
[0002] 

[fi^*(7)tit*fr] x^7|gi!I^^^0:>^ST' 
B^tc-r-f ;^^'gD*-(^#±f ■&??±'^-y YXy^ y^m^ 
^ y YiiZm^-^h^Lbif^y.^. Z o L/i??Ji^-y F:^7-Y 

yx'li. m.%T'(x-:^cr>n'''(X9m^zn{^-thxy'iy 
^W(r>n±.m^z^$m'^\m ( v ^h^hA b s > *«?^fist 
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1 0 0 0 3 ] BSl^vT-'-f ;^;;'IE»SIScO:H-aF-C(±. 

~mcomm&f^±t^^$ix^ X 0 i,z^'>fz. mm 

^z±tvxn-:fnznm-i>ns.^^^^-^. n-:ht%&t 
yi^w&'T ^ :^^ml,z^\t^^ti,■}}mz■%.s.t<m 

:^9-f r3|s:«:iT■-^:3.;7Bt<;o«2l|<7)^S*$• 
10004] 

(r>m±timm$tihXol,ZKi:tHI. #±gS14&-<i* 

1 0 0 0 5 3 ^^m±, ±iimmzm^x^x^fi.fztcr> 

[0006] 

^cnm 1 ^mfflsttffit . <7)iii ^%m^<tm*^(:>^ 
mLxmm±mi,zmfii^ti, r:^t^coT'^Mx' 

1 2 S£^«jS(t®i: ?, ^ t A 
[0007] *>*»5ftE'v..x K^^'f ^^tCtnti'. 's.-y 

*>??:^3A^:*B!c$*T.4. •?-3»-^->;ft2o«jEEEtCJ:-5rx 

[0008] flleSg 1 2£^ttg(t®{i, ^BSwieSiKT' 

^n&ifiM-^^izyayhiy—MzMhti. -eco^^, 
SrffijJ:-rSC:tA>'T'#§. H?ie^2S§vtlll^{t®{5, Sx. 



[ 0 0 0 9 ] m 1 ^m«iSttffl^^22£^WStt05<iS 

mi,zmii^^ixi>zt:fymt z d L/ssnom^tz 

J:-pT, miteJ:l>'||2^mWSttatc:*:^^iEJE2-^ 
[00 10] ^IMlzii. mK7oy M^-;Pco;?.7>f 

tfi,zj:ixt£, ^ ^^mizHj-oX^^ti^^Tgl^yu 
y h 1/- yt^^rildl Lt 7 a >- h P-;Pc7)^fIiIi3|5] 0 ji*^ 

fz^-^ )^U-Jl'(7)y.y'i y^^fi^0MM±. 'JTU-Jl- 
(TiXy-i ymfi\^crimMz]t'<.X m<%k^^ix7^Zti}< 

%^£i9L^^'^hmLi:&WhZbi)<X^. ±^^^%S. 
^%^^-^hZh-b<X'^ti}^(:>X'h^, 
[0011] tzfiL. H U— yKc{±, mfie7n 

> h u-)i'^:s.^-r^m!i^mmmmzm'<fm.i)m 
is.^Khzti}mt.L\^. zoLfzmmzxfui. 

t s <sv ^i^j£-cMffcoisft*f^^-rs zt^ ffi^jRait-r 

)^hix, mi&cn^m>,zii^^-rxy ^ yis^{kicr>^±M^— 
^f,zvm^hzti)<x-% hztt^^h, 
[0012] Hufe7o > N \y—)\^<rm±M'^ 0 r\^—)v 
<^'m±M\,z\,i, xy-i ■^i^^jT'^ 'ix-:?m^zm^'th^. 

<nwk'kmm.t:^hwm}±.j-^'v Y-bm'^^tvxhi^ 

«^:^A^ll4'5'^/t, IT ^ X'^OiW^m.^^^Z'SS^m.ZXy-i 

[0013] ^h\,zt.tz. msm2^f(MiSi»m(n^ 

ji, m:fjcom2?m,m^imjiK>^h^<mj>^^tixi>^ 
i\ zo-rtii£. ri~ivni,zm-^<mitmm'kxy-iy 

^mz bt>^i,Zb t)<X'^ . Lfzij^-i X. K3JI^C0 

[0014] mti-iT(r>m2^^m^im^m9mu<r> 

m2m.nm^tmxK) hA^^ <msi^-thiz$>fz-ox . m 
ii—yjcom 2 s^$fi^jtffi(i, IS 1 mx'x y ^ r^yjfii 
izm(/xmiifmizm:^i>±mmt , is i ti j: 
ti:m2^xxy-^ y^u\^t,zmfhT\m>t imz.in£ 
cfc*'^ mtum^M^m^ y vm^t utmr 
tit) m^^*<ffli.^'^^i.-s.%^, MR (mmmx) mwi^ 

-)VYm\>zX'>XWi^jLt1X^j:l,'ftamih,^j:\.'^. Zcoi^ 
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S- S/|^RB^^^f $ X. S d i: A^T' ^ -g> T 

tz->x. imi---:fj<ri^2^%ws:^m<r)±.xmx'X7-i 
y^ijM>.zmifxmmi&mm-thiMmi. mtm 
:ffcr>m 2 ^MM^im<7)±m.mx'x ^ y^-n^izmiy- 

ffit-{±, flfi:'r<7)m2^«?*§ft®(cJ:b^r, %^y.(n'&ix 
2^fftSftffi<^ffl«aMiJ'->L, -egoism, flii:frco^2 

o?-Jiji-rs^fc^:<, -:fr<7)»2^miiiiSft®tc^t 

*WJ§naJS". — :^<7)m2S^ttSttffi{i-r-{X:?® 
t 0 0 1 6 ] i 0 L-C-*om2S^i\«i«ttfficO±giCJg 

YV~iV}:.vm\zm^^i\.^fim<r>:k^ 

Wi. ■y-'f KU— /Ufc ')r\y-]V}L<rm^Z±^ti:m^jf 
±»S*S<7)^{!iCjI^ LT-t-f H U-ZI'A-'' 'J TV-MZ'^ 

t 0 0 1 7 ] § Biiiefl!i:^cO|g2SS\mSttffl 

(:J:t^TBrria-::^<7)m2^mtlSttfflTl?^)^/jN$ < $ 
'ih\,z\,t. Bute— :fe-<oii2^^Mi^ftffifi!i-c\ HfriEyr 

ll<?)®«-^S$. »2^fftg{tfflcO::^^$<50{3*v g 



[0 0 18] ^i^iztfz. f)ie-:from2^mws(tffi 
2rH>iief{!j:^r«o^2^««iStt®J: 0 t,/jN$ <Bjs;-r.g.tc 

hfz-iX. «!nS-*-<!0lP2^WSJtffi{4, TgEfflJT'X 
5^ :/1l*r6ltC?£T>-, l.&^{,Z^&.^ixtzTm'^t:mx. 
Ttctl^o H?raiL/iftffi'v> y KX9-f rJ-'T-fi, ^5-^:^^' 

-Ucom 2 SM!ttS{tffi«T?^[ffi ^ ±ifMiz^ii 

C: t J2 J: -5 T— :trc^ll 2SmWSttH<50ffia^g5ii'-$-ti- 

ix{i\ —Ijcom 2 smiftSftiBtc^ t & ?:S^mmz 

[0019] VXkcoX a^ftJE's-y ^li, 
Kr-fX^IEiljga (HDD) ^JfeiOfr.g.^x-f ^ 

tOD20] 

t 0 0 2 1 ] HI {ifiKSvr -f X i?|gi!)^S<?)— :a#:^Jfc 
LT<7)>'N-h-r'f ^:;'5gi!^S (HDD) 1 OC0|*lgP1S 
it^S^-r. HDD 1 0c7)Mr>i;;:^>/i Kcii, ^fvH 
/l^*-:? 1 2tc^^$fl^JS^x-f X^' 1 3 
-f 1 3 -I. mJE'v -vYXv-^ Ah ii^am- 

$ixl>. ftffi-N./ K;:?.^>f r 1 4Ji. M 500 

X'^m-ti> ^ # -S^-V U -y i/T-A 1 6 cOJfeSSt; 

•f-ax-:^ 1 7tCj;-pT^-p'J -x i^'T-A 1 6AifiSS[j|g 
1 3±<?3mScOie«ih^ y^'{c:iji®SW5$nS. >'N 

[0022] m2\i.^Wn^zmi>%K^ y YXy^ri 

Ji. m^y-'^X^ 1 3liWr&l-r^V#±®l 9 

??±H1 9tC{±, asr^T^ -f^^i? 1 3*^|H]^L?^cl^iC;3Efi!t 

SnS«8iE2 Oco±8gfSlT'X7-^ ^^ilS:fr(*0(cMtA'-?> 1 jS35 

(nyr»v\y-)\,2\t. m^i2 o(^Tm.mxmti(^m 
ass 2 2 Pa^^zfil^^-c••x 5 -f y^-nmzmn ^tihin 

[0023] yayhU—/\^2 1 cr>m±mi/Zli. Xy^ 

rm-yf\^i,zmi/^ i jBosg i smw«<t® 2 4 
fLS. -eco— 2-:?<7)urp— ;i/2 3coii±iatc 
(i , %iricr>mM3& 2 2 i:m^zm.A.X'X y >f ^ifa:frr*]tci2 

?iJ$fl.-& 1 ncOf^2^^$i^im2 5 a , 2 5 b7!)«-^n 
miz^'yXfS.iSL2 0t^^-t&t, -f-fi0^g£2 0*imi 
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*5j:l>'ll2S^$ilg(tffl2 4, 2 5a, 2 5b(2i^fflf 
^. -e^OJSm, ®ltiJ:t;^B2S^!|llliS{t®2 4, 2 5 
a, 2 5bT'f±. ^5^^^*fif:S:x^Xi?®*>ii,^±$ 
■ti-|>7?:^!i)^'4^$ix^. ::(^mi±^>/ K;^7-f ^i 4T 
{±. lllSmittS»tffi2 4lC;^^^#:?j*i-^fi)tg;n&4S 

[00 24] miJl3J:t/IS2^mttSttffi2 4, 25 
a, 25b<±. S^27a, 27b, 27c(Cj:oT7 
o >- h p 2 1 J: U r l^- ;u 2 3 coTH±M::t^iBg 
C:<0g|g27a, 27b, 27c{±, f^iiE-r.i> 
idle, mifcJ:VIS2S^Wg(tffi2 4, 2 5a, 2 
5 b t;::*:^ =5riEJEt-^;h-^??:^ S-^ t S -li:^ C: i: *^f# 
■5. 

[0025] ~1jCom2^ifiimm2 5 a(i, •fffi:^r<?5 
^ 2 ^Mt4^(t® 2 5b tcit/^T /h$ < ffM$ ix-l. . L 
tztfi-ox. cioftS^y H;^5^ri 4T-{i, — 

2^ttS(tffi2 5 atCj:t^TfllJ:fr<5Dm2SEmm^ttffi 
2 5b(C:;^c^^:}il:fjj6i^$ixS. .?-eOM^, ftff'^.-y 
K X 5 y 1 4 T-ti , X 7 r*f*;{±o /3 cTjfgf f 
^^mX'tm^ixh, Cir, Q-/U^E|/3 tt±, ^S2 0 

<?5jiiEii:sri«]tcis35-rs^7-Y y^wmnmcn^m\\ 

[ 0 0 2 6 ] c d LT/h§ < ffM$n;tm22^S{t 
®2 5 aT'{4, J^^-f ^^3|s:f!|5lctli6iiilfLA:S^'vv.y h' 

'f ^"^ts^: 7-' ^ ^ ffl i: <OEESi*iia t ^ < 5: S . 
[00 27] yayhu->\^2i(7)xy^ym^\iim^ 

izli^ TjMiUw®t/:.g, lM<7)^-( YV—)\^2 9*<gi^$ 
2 1 S:^i;^I^Wi*^'^iilH]-r-l.^gfi*'^7o>'hl^-/U2 
ftffi2 4t:fa-oT{j£h.SSl8iE**7n>'hu-;l^2 1 ^•ji 

Cltt^rl). in<^^^ YV—)V2 9b\n(r>Ur\^- 
A.iiiii-r i-mas-gEjiss 2 2 tc«< raiPt 3 0 tmA^it 

[00 281 7a>'M^-/U2 1C7)1I±®-^"J7'^-/1^ 

lC«Jlf & IStCiS 1 *5 J: 2 SSlWgttH 2 4,25 
a, 2 5bi:T^X:?®fccotlfjj!6^[Uie$-ti:^:^|^£OiiR 
^llfejt^'N'v H3 1 a, 3 1 b, 3 1 c, 3 1 d*<JI5fi!c$ 
flS. iOftJE's-y h-X7-<^14Ti4, 

=5r>?:'j?:*tfSS2^ttgftE2 5 biHtcffiS^ix&ia 



«[5Sit^N'-y F3 1 ctc^LT, 'h^^rv?:;'! L*>±i^»,^ 

m22£^ttstts2 5 simi>zwM.^ixhm.mmstJ^ y y 

3 1 d{±»g[[2 0£7)±BS[Wcieg$aS. H?aiOO-;U 

^ /3 iO#ffl {3 J; -:. 2 SmflliS(tffi 2 5a (ilT-timflE 
's-y K:^.7-^:^^l 4«7)??±SAi/h$V^C:i:*»i^, JIOJ: 
a tCffii«|J6il:>'N*-y H 3 1 d ^■r'^-^w t (2 J: -pT®«I?5 

[0029] l^S, iK^T-'-f-:^:? 1 3*^IsWK-r^t, 7"" 
^:^i^m\,z•^^'yXf^m.2 0■ff&lSL^ixt, 9(,^20-¥± 

^^±J^'v H3 1 a, 3 1b, 3 1c, 3 1 dO 

m^izX-^X. »lfcJ;tX|^2^M«iS{t®24, 2 5 
a, 2 5btir-fXi>'ffit3ii:mctfMLTV->^V\ l-fz 

^X'thZkt^^. X7^r3|5:#:c7)j#±tt5. ^ y Ym 

^f-com^iL^tiXt/m^mt^^- •yy2 8i,zxr>xm.m. 

[0030] ^^20:¥n&^-y Y^v^V 1 4tC{^ffl 
■ttt. mi.\-m3f,z9n^iXhiiof,Z. :x.y ^ r-^i^<r> 
??±M1 9XUlL'i±rtchibnfj}inK.tf)-^Ji^^ix 

»tll$ii7tftE's.y H;2,7-f n 4(7)— A#:fi?iJ<?)JI::^^i- 
X9^:^'"3^*«0:*;&S»i, iHS 1 . 25m 
m, ipilinm, ^\^XW-^0. Smmf^h. 
[003 1 ] ll3*>A,QJ/i>*>=5rJ; 3 »eS2 0*nj5[ix 

T < a i: , m 1 25$^«i^ftffi2 4 <r>mm^zmfS.^titzf9i. 

M2 7a (ffiEB) T-^^^:IEffA^^b&. ^b/::IEBE 

<.£m 1 s^fasit®2 4<7)T»rt(i!it-i^*'3 tcoixTit^ 

[0032] Mv^T^a2 0*<7a>h^-;U2 1 ^Ji 

b-;L'2 1 <r>mmx'm:ifL2 ocr>mnti^-^mz'f ■< y-^m 
^'m.-:fimziuti^^zhi,zX':,x^m.^ixh . L*-i., 

^ YU—fV' 2 9 <^im%>>ZX':>X. ^DV hU— /U2 1 
iEWcff^ LT 7 o V bU-^l^ 2 1 Sriilil-r 2 0 
{470 y h lx-;i,2 1 cOKfflCC31A-r§ w i: A^JJt 
X'^-^j:^\ 7a>-M^-;P2 ltfO®IiJC;*;§= 

[0033] TcSffJJcT) U Tk-/l^ 2 3 tCjg Lf^mil 2 0 
(4, IS2S^faSftffi2 5 a, 2 5 b(5DfirM(C?gfi£$tl 
fcSM2 7b, 27c (faSE ) T'Wl^::*:gi ^jEJES-^ 
b^-tt^. :tt7tjEjBE(4, IS2^mtt^(tM2 5 a, 2 
5biOT8SWtC(6]*^dtCOfLTm^-ri>. ^2^^M^ 
{t®2 5 a , 2 5 b**itWil^v:B#A (<2SF ) T'lEJBi 
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[00 34] Z.(r>n&^-y Y^Xy^yi 4T'ii, fitSB 

2r>'N'5VX$-^|,{CJiSII2 7 a, 2 7 b, 2 7c<7)i« 
[0O353Jn;cT, KX^-^'rJ^l 4-?' 

[0036] m^^ ^ :K9m^mm.\ oifW)^ 
tii>iE.m±^{,z\m)iumLxm'-fh , l^cajot, 

[00 37] Il4(i, mff'sv H:^7-^ri 4(c*tt-'l. 

it;^= (^EP = 0. 7atomB#c0iEff>/ (5% 

EP= 1 at omB#<7)iEi±) CO^im-^t-Tn^ti. 
y^<^^i,Zltll.t, i:t^= (S\SP=0. 7a torn 
^t^aJE) / (^JEP=1 . Oat omB#c7)flii) co^ 

DyM/-;U2 l^'Jr^-;L'2 300a$H (S2# 

. ■gV>#;tfi,(f, 7n:^M^-;l.2 l-^-^-^ KU'— 
yU2 9, UrU-/l'2 3tffl^tLS«i?)j?il$*^»L.-C 
t , IEJEf)J:b^{i:^afc^i;'^-^6L>5^^'\ -e<7)-:^rT-, y 
o>^hl— ;U2 1^'Jr 1^-71^2 3cOi?S*<j£<^rl>(c 

=f-tmW^^fih:ihti^X'^h. ■ttch*^, yayhV— 

/t^2 i^';r^-/u2 3co;s$S:ffi<is^-rix{i\ 
mi>zi^(y-rxy-! r^i^<7)r?.±&^mf)-'mzmm^-t 
^mmmwioti^mm^tihtm<7)m9i,zmm^ix^z 
■s$Hi,i2 umarx-hi-z bi^mt 

[0 0 38] ^ir)—yjX\ yayV-U-JU2 1^VTly 

-;i'2 3c?3;g;$sr{s<ig^-ri,t, immmms^T ■< 
:^9i3 cnmrnx-MEmm LxLt^. l^j a<o t , 
mmmt. -ixm i *5j;t/m2sm$^6s*t® 2 4 , 2 5 
a. 2 5biz±\:.ti^:nti'm±Lxi,, ^(Dmzkizmm 

LXMEti^mkL^j:<^-yX Lto . ^<7)%m. mmi3< 
mttHijS.t tat\ Xy-i y-^Wcr>W-±Mi}m±LX 



7 ■< r^W(r)n±.m.t)^:k^ <^oTLt3oT'*&, 
[0039] -e-^-C, *^BJCcf^Smff's y 
14T'{±. ra^3 0om{cJ:oT^Ojga[t;:*tt- Sft 

Eco^'i^tmibi^ixX^^h. mx.i.fm5i,Z7v^lB:ix:hii 
•Dtw, »:30*i?^R)c$ixTv^^fc, mraicoJ; 3(370 
>- 1-^-/1^2 l^»Jrp-yP2 3«i«^^ift<iS^Lr 

A-S . fm. 3 0 A^JglS ^ ilT V ^ t , fSv ^ii]3IT•^ffi 

[0040] =Srfc, Pa1ft^;30{i, T-#^RSDTj5iE(IiU3ff^ 

2 1 fcHf-f KU-;W2 9fc{:llI^iX^^^*iSA^'i5, dll 
Ji£$ix^mjE^::';i: <-r'g.^t**"t-^Si:la]B$tc:. Ail 
tOf-^ffl,.i^ Tmmz i^yh^^hZhifX'%ht-hX-h 

[004 1] mzn&^^y Y^y-iyi 4«7)tsji:frs^ 

l¥aif.g., ^-r, me (a) A, 2o3 

(r;u-s-^) mifmmi.zm^^tLi-zAi 2o 3Ti c (t 

fiJt-t ^ , SSM'v ■/ N*»^{± , 1 mil's -yVXy-iyiA 

t^fljoaiSix^ iro-yi^rttcj^fiic^^-L^, ii:'ti5'f 

yf-iO't^xys— T{±, 1 00x100=1000 

om(r>PM^-y V xy ■}>-i^y)]^'t:LtifiX'% h. m 
is.^ixrzm.%^-v vm=f-\,iAi 2o imcr>ismmzii-^x 

[00421 m\^x. 116 (b) tc^-rj;3tc:, mm.^ 

i^-'l 4*^— ?lJ^c;M^;^>:'>x^^--'^'-4 0 a^-WOtil 
-r, ■W'3aiU!^c'!'xM->'<-4 0 aiOWa!fffi4 1 iZW-± 
Sl9$-ff^f^&, Sil*fi<Jt=, (116 (c) tZ^-^iatC, 
>^xvw<— 4 OaT&^As^&mE'v. i' h'X^>f rJ-'l 4**^ 

[ 0 0 4 3 ] ^ ; f. if±m 1 9 coffM:^^^if asf 

^. ^-r, 07 (a) (C^-rJ:3t=, •>x/'N-/s:-4 0 
a(?)^UK®4 ltcSiaf*;i4 2 2r/M,TDLC 

c;i4 3tc;ifiA's immm4 4^iffLXDLcm4 5^ 

mmi-i. DLC/i4 5*ffi(C, ®«llfiih>N'-y K3 1 
a, 3 1b, 3 1c, 3 1 dO-'trJ'— yS-ffM-fl.^ -f 

U- v-'X V 4 6 SrfiJtM-r 'I. . 
[0 0441 «gV>-CE17 (b) tl^-riotc, SJtStt-^ 
ztVX-yf-y^/ (R I E) lCj:oTDLCM4 5iiJiX/ 
S i^«;i4 4 $-MiJOKtO, DLC;i4 3^SII±J$-tt 
«)„ CiXtcJ:oT, ^mm±^-<"/ H31a, 31b, 3 

1 c, 3 1 dco^ms^j^tmis.^ti^. m^'^xmi 

[004 5] mzmi ( d) 3tC, y-KY\y'J 

XV41\.zi.->XW.\iiXUy^2-&m&L^^m2A. 2 
5a, 2 5b«0-'N-:J'->'S:Bfi£-rS. y^YVVxVA 
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7(i. mmz. m!^^titztiRmm±j'iy f3 i a. 31 

b , 3 1c. 3 1 d . 07 ( e ) C 

Xt/W>2^%m^l,m2A. 2 5a. 25hii^mfli^tl 
i.. 07 ( b ) T'5feiSa5**i}gj£$n:t(Si«R&jt^'t y K 
31a, 31b, 31c, 31 dti^mmz^m-^ . ^ 
<^1k. 07 < f ) lC:T^-r J; OlZ. y^rh V=JX h4 7i}< 

[0046] mzms ( a ) (CTK-rJ; 5 iz, 7 h u-y 
^h4 8tcJ;oT7ai'hU— ;1^2 1, KU— >U2 
9feJ:i;fyrp-/P2 3cO/N':^'->'SrJgfi)t-r4. Jgfig? 
/x/wiS«Kih>N*y K31a, 31b, 31c, 31dt5 
J;lABlJ3j;lA|g2S^f*S(tffi2 4, 25a, 25b 

<±7* hUv;^h4 8T'Si7fi.^. ETfeil^flfc. -iyfy 
5yPSr^L. '>x>N— VN'— 4 0 ac7)2f!:ii|j-t'5:*>'^T->l' 

yV)y~)V-2i. -9-^ H- w— ;i^2 Pfcii/iiri — ;U2 

3 7&^J^jiK$n«). 7D>hlx— ;l^2 1 , -9->f KU'-;U2 
9*iJ;t>'UrU'-;U2 3<73H±Bitc{i, DLC®4 5C~ 
J:-:>T]IJl®;6*•»iS§i^&©«|^J5Jl:>'^••y K3 1 a, 3 1 
b,. 3 1 c, 3 1 d^, mmzDl.cmA3\,ZX'>XW 

imtimm^fii>mi^xifw,2^%m'S:im2 4 , 2 

5 a, 2 5b*«ffM$ixTV>i)„ -^cOfS, 08 ( b ) 
tttT^ oi,zy:fV\^'JxhA Stm^^ixi, b , ??±ffi 

1 9*{^fiK-r^. 

[0 04 7] a±Oj;3^:ftff'S'y h';?.7-f:^^"l 4T 
<±, ^|i.{±"09tc:^i^$fiSj;dtc, — :frcoSg2^^$iliS 
ftW2 5 a<i, m 1 liW 1 r<i:frisj*c®t^Tg 
M2 7btca^«,±fJS4il5 1 fc, miiflWl J;Ot:^# 
2 *iW 2 r ^ 7 ^ ^-'111:^(6] ^ 5 2 i: & 

FtLTMR m^mfn,) m'lFi:^^^*^-^. MR*-? 

;l'Hjl5 3tcJ:-:)Ti5«5;?^3i^^i§. JliO^—zUK 
« 5 3 7 ^ ^^«S:fri*ifc+-«-i3®i;fT V ^^ttntf . M 

^W$l? ^ i^^K ^ J: i: *i T- 1' ^ < ^ -p T L i ^ . L 
-5 T , -IjCom 2 SMItgtt® 2 5a cOTfft* 5 2 T':^ 

0 m L oolg 2 i^ttffi 2 5 a cO:^ ^ $ 
$r/h$ < ^iO^^s -:^<?5Sg2S^#S(tffl2 5 a 

ifZit'<^xm:)jiom2^fm^\m2 5 b fc±i=^:f?:>js- 

[0048] L?tmiit@Wl<7)±?jiEli|g5 1 tm2m 
Vf2<r)T^im5 2ti:mii(.-t^i,Zhtz'jX. m2^%$A 
S{t®2 5 a(i:^5-<m:^ri^<50J[A*<'?S-^-(k$-ti-|.. 
0iJ;t «i'0 9 tc^ $fLl,J;^lc. |g2 ^SvSftSttffi 2 5a 
<±, mi1@Wico±?Ji|JS5 l*>/^^2i|SW2c7)Tg£«5 



^Xhl\,\ tfc. m2Smttlg{tM2 5 a(i, 010 

t,Z7fi$Hi>Xdlz. ±iriSg5 l7&'^>Ti3i«5 2tcia]«>o 
Tmmgwi^ltl^LTtiu. m2?^«iS 

ttffi2 5aii, 01 ltz5j^$ix^J;3C, ±«SSS5 1# 

iST-» imwi^rmnL. r&x 5 2 tcis-:?' < ^z->tix 
m^i,zy.y-(:rmi]ft^<r):k^^i:wm^^x^^-oXhx 

[0 04 9] -::^cOS^2Sm©Sftffi2 5 

a tcit^T 2 S^MSft® 2 5b T'^ # 

fla|;l{i'01 2 J: a t:. fl!2 

yrco^ 2 ^^WSft® 2 5b C7)J:. JIIIT-X y :^'"i|i:firfS] 
lcffitA-TSIl2 7 clciS=5r-l.±«fESig5 5(3j;t^T, Tifi 
-:^c7)»2Sgm®Stt®2 5 a<7)±SiWT'X7'f 

riii^rit]t-ist^r 2 7b (lii^sjigiEiig 5 6 s-sag 

LXi>J:\>\ ZdLtiRS(,zXtHi. -l3<^m2^mA 
^tt®2 5 at'Ji, ft!i:^om2S^WStt® 2 5b (Cjrb 

-:^(?)ll22£m#S(tE2 5 acTymmitm^j'- 
L, ffi:fir<oil2^Wg(tffi2 5 btcjrt^T— :^com2 
S^W^tt® 2 5 a cO??:^] «4JIIl$iJ $ § . X ^ ^ yi^:^ 
f^izf^-otz i^-fU F« 5 3c0J2:*i 0 5rBE3a-r ■!. i t ^ 
< . -*«lg2^m$*Sttffi2 5 al^:^tl.j?^)SrjfpilJ 
•r ^ >r *^'T-# & cOT-J) -1. . 

[0050] ZcoJ: 0 :cm2§g^Sttg{t® 2 5 a<7)±gpi 
ffl5 6 2rTCTUt^{a$-li:-I.J©-^^c{4, UTU— ;U2 3 
i: -t H 2 9 h wraltCJ^iS; § ix i> PalPt 3 0 cO;:*; S 
$*^SS*tS^i:*«iI^LV%. fi«j;!.tf01 2{c^^$ix 

9i}^VTU-JV23l,Zf6l:b^-oXmV^^\'^*^l,Zl,i, -^-i 
K U-ZP 2 9 y Tl^-^U 2 3 i: ^5:^?:® 3 0 

Ltziio^zyu>vv—>v2. i<o=mkt,z±\:.hns.'^'M 

7\^-lV2 3tC(S]A>r)T5Sff LTl^-Sfc, re^P*:3 0cO>^ 

^ 2 is^ttsftaa 2 7 atix -f ^ mi,z^-t^ c t *^ 

[005 1 1 $ hiZ^tz. -:6-60IS2^^!|«l^ft® 2 5 

aco??:fjSrPS-r^(c*)7'c-^-C{4, mtUMl 4(3iK$ 
iX.S.J;^tl, 'JTP-;U2 3<7)]S±MtC*=fLTm2^ 
WiSftM2 5aiOiBS**iIiIg$nTt iv^. m'^<r>iid 
tCSII27b, 27 cT-^l:^:;»c^^IEroc{i:, ail2 
7b, 27c cOBfg^iS? , §g23£^?4'S«tffi2 5 a , 
2 5 bcO::^^$(7){i*^ SM2 7b, 27c t,ZWki, >J 

7u-}V2 3T^±M<7)fut^^i}^Bmi-i>. m±m<r>m.i^ 
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jI^ ^ u 7* 2 3 0 w 3 i& 

—■n<r>m 2 ^faSft® 2 5a COJ?:^j J- & • 
[0052] ^C:>{,Zt.fz. — :^com2S^mtt«tt® 2 5 
ni. J; a 2 ^mittSft® 2 5 a {i . TM 

<±. ll3«>(bHJ<i>A-!3:J:-5fc. ^'^frcOTeltffiT 

ig:^«iEjEEA>4l::.So L;^^*?^T, — :^<7)|g2^MltS 

ttaQ2 5 a<0TgE«5 7£±»![ffliJ{C^{a$-li:i.«It(Cj: 
-5T— :S-«0B2S^iagftaa2 5 ai7)EgtS-jiiJ'-$-til 

[00 53 3 =5ri5. *^Bjt3<^^^£E'v-y Kx^-^yi 

4(i:, BiJ^L/^^fflO>'N-F7-'-f;?.:7IEl)^M (HDD) 

1 o(2affl$/is/i'(tT-^r< , ^mL<7)im-T ^ ^^m 

[0 0 54] 

tA'lg2Smttg»t®cO{igSriiS-r^^i:(CJ;-:>-C. # 
[ll®<7)ffim^iaHfl] 

[01] ^^-¥y-'^x-^mmmm {HDD) 0)ff^^m 

[133] ftE'v-y KX7-^r<0EE:^I:)i'^5:S^-rilT$) 
^. 

[HI] 



[05] mm^^mi:ini-yyyx'$>^. 

[|17] 02(7)7-7 o ;^c«{B&ttffffiiaf -9 
[US] 112(07-7 IKC^a -5 fciflB&B/tMBIT'ai o 

T . n±M<r)mmjmiWimi\.z^-rmx'h h . 

[010] n±m<r)m^im-t%S.^ y K ^ 7 ^co 

[011] j?±ffi<50ff^«$: ^•rmjBE'N. "/Yxy^ y<n 
^mmx'-hh. 

[012] ??±ffi«0J^4^; ABE'S -y H x 9 >f ;J^c7) 

¥a0T'*) -I. . 

[013] mMmmkw--f%&'^ ^y h ^ ^ ^j'-isd 
T®0rjbi., 

[014] niMo^m^^Th-tnK^ -y h x 5 ^ 

[015] ir?±®«^Jg^^t&5^f ail's -y Yy^'y^ ^CO 

10 leii-r ^;^:?8glSgat UTtOv N-H-f -fX SB 
86^g(HDD). 14 MJE's-y h'X^-f 19 
??±®, 2 1 ^ayhlx— 2 2 ?]i[5iS8, 2 3 
UTP- 2 4 mi^m$ftS«ta, 25a —-Jja^ 
m2^(ftS(tE. 2 5b fl!!:6-cD|g2S^fftg<tM, 
27a. 27b, 27c 2 8'Vy H^^cO^'-v 

•y7\ 2 9 -^-i Y\y-)V. 3 0 TbIP^;. 3 1a, 3 1 
b. 3 1c. 3 Id (RJSR&jh^'N-y 5 1 ±j(m. 

5 2 TsSiiS. 5 5 myi<^m2'^%m^\m(r>±.^,. 

5 6 -:fr<?3SI2^ttS{tMfO±flK«. 57 ^ 

{a^ttJtTSKi^g. wi mi«, W2 m2ii. 

[03] 



^10 
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